Introduction: With increasing frequency, platelet-rich plasma (PRP) preparations have been used to treat cartilage lesions to regenerate tissue homeostasis and retard the progression of knee osteoarthritis (OA).
INTRODUCTION
Osteoarthritis is a chronic degenerative joint disease affecting millions of people worldwide. 1 The disease is a leading cause of disability in the elderly, causing pain, stiffness, and loss of function in articulating joints.
Osteoarthritis is characterized by changes in the anatomy of load-bearing joints that lead to degradation of articular cartilage, inflammation of the synovium (synovitis), changes to subchondral bone, and growth of new bone and cartilage (osteophytes) at the joint edge. 2, 3 Various treatment modalities have been described for OA, including medical ones like nonsteroidal antiinflammatory drugs (NSAIDs), corticosteroids, viscosupplementation, and surgical modalities like high tibial osteotomies and knee joint replacements for the knee. 4 Apart from weight reduction and avoiding activities that exert excessive stress on the joint cartilage, there has been no specific treatment to prevent cartilage degeneration or to repair damaged cartilage in OA. Therefore, for the past several years, research has focused on determining the causes of knee OA and to discover how to stop the progression of the disease, aside from lowering the effects, such as pain and discomfort by therapy. 5 Recently, PRP is emerging as a therapeutic alternative as cited in various studies. [6] [7] [8] [9] The use of PRP seems to be a suitable alternative in North Indian population, at least in the initial stages because most of the patients come to us from far-flung poverty-stricken areas and are not always ready for replacement. So, it is imperative to prevent OA from progressing to a higher stage by the help of PRP injection and the use of physical therapies at the initial stages. Platelet-rich plasma has been classically described as "a volume of plasma that has a platelet count above baseline." The PRP is prepared by withdrawing peripheral blood and by centrifugation to obtain a highly concentrated sample of platelets. The platelets undergo degranulation to release growth factors with healing properties. The plasma Jpmer contains cytokines, thrombin, and other growth factors, with inherent biological and adhesive properties. 10 The present prospective study was conducted at King George's Medical University, Lucknow, from 2013 to 2015 on 40 patients with bilateral OA of knee in order to assess the role of single intra-articular PRP injection prepared from the patient's own blood.
MATERIALS AND METHODS
This study was a prospective study of 40 patients with bilateral knee OA (based on American College of Rheumatology criteria) who were all followed up for a minimum period of 1 year. Patients between 45 and 70 years of age with Kellgren and Lawrence (KL) grade 11 0 to 3 having painful knees for more than 6 months and giving informed consent to participate in the study were enrolled. Patients who did not wish to participate in the study and those having some contraindication to PRP injection like thrombocytopenia, anticoagulant therapy, active infections in or around the knee joint, presence of any primary or secondary malignancy, and pregnancy were excluded.
All the patients underwent a common protocol of management. After proper informed consent and history taking, clinico-radiological assessment was done. The KL grading of knee OA was done based on X-rays. We included patients with OA of KL grades 1 to 3. Grade IV patients were excluded. Severity of symptoms was assessed by visual analog scale (VAS)/Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score (version VA 3.1). 12, 13 The patients were explained about the procedure and the risks associated with it. Physical therapy consisting of quadriceps exercises was instructed to the patients. For the preparation of PRP, 60 mL of peripheral blood was collected by the transfusion medicine department of our university maintaining strict sterility protocol. The collected blood underwent a series of centrifugation process, thereby delivering the desired PRP with four-to six-fold increase in platelet concentration. To ensure the increase in the platelet count, hematological analysis was done for the peripheral blood and the final PRP. Intra-articular administration of PRP was done by injecting 4 mL of platelet concentrate in the suprapatellar pouch through superolateral approach with a 21-gauge needle. No form of local anesthetic was used. Immediately after the injection, passive flexion and extension of the affected knee were performed three times. The patients were observed for 30 minutes, following which they were given acetaminophen for pain on "sos basis" and prophylactic oral antibiotics for 3 days. They were instructed to limit the use of their affected knee for 24 hours. The patients were especially instructed not to use any NSAIDs. (Paracetamol was used as a rescue medication.) They were asked to stop medications 48 hours before the follow-up assessment. The patients were evaluated for subjective improvement in pain, stiffness, and physical function by the WOMAC score at 6 weekly intervals for 1 year.
OBSERVATION AND RESULTS
Out of 40 patients who were available for final followup at 1 year, females outnumbered the males in a ratio of 1.86:1. Most of the patients belonged to 50 to 60 years (n = 23) followed by the age group >60 years (n = 10). Most of the patients were in K-L grade III (Table 1) . A reduction in WOMAC scores was evident from the first follow-up at 6 weeks itself. All the patients had maximum relief (least WOMAC) at 6 weeks' follow-up (Table 2 and Graph 1). Even at 1-year follow-up, many patients (n = 27) had a lesser mean WOMAC score than the baseline.
If we look at the individual components of WOMAC, maximum change was seen in the WOMAC pain subscale, followed by the physical function subscale. The stiffness subscale showed the least improvement. The change in the WOMAC (pain) subscale was highly significant (p-value <0.001) up to 6 months. The WOMAC (physical function) accorded change, to somewhat lesser extent, p-value <0.001 at 6 and 12 weeks, and <0.05 at 24 weeks. The WOMAC (stiffness) was significantly different at 6 and 12 weeks, following which the p-value became >0.05. The change in VAS was similar to the WOMAC (pain) subscale. We also tried to find out if the change in the WOMAC (total) scores was significantly different as regards age (40-50, 50-60, >60), sex (males vs females), and KL grading (grades 1 or 2 or 3) of the patient. For this, we have compared the values at baseline with that at 6 weeks. We could not find any statistically significant difference in any of the three parameters. However, clinically, we found a greater change in lesser age groups (38.57 ± 6.214, in 40-<50 years patients), (33.13 ± 5.111, in 50-<60 years patients) as compared with the elderly ones (30.30 ± 9.889, in ≥60 years). However, it was not statistically significant (p-value = 0.0557) ( Table 1) .
Statistical analysis was done by GraphPad InStat software, San Diego, USA. First of all, it was ensured that the individual data of WOMAC scores and VAS (pain) followed Gaussian distribution. Thereafter, the changing trend of all the scores was summarized in the form of means and standard deviation (SD), following which, one-way analysis of variance (ANOVA) using Tukey-Kramer multiple comparison test was done. To compare the change in the WOMAC scores at 6 weeks from baseline in terms of age, sex, and KL grade, either Student's t-test (where there were two groups) or ANOVA (in cases of three or more groups) was used to calculate the p-value and to see if the difference was significant. 
Jpmer
Among the complications, self-limiting injection site pain was present in 27.5% of cases (n = 11), which improved within a maximum of 3 days. Few patients (n = 5) complained of transient knee swelling and stiffness after the intra-articular injections. No patient complained of any features suggestive of infection. No case of prolonged bleeding was noted.
DISCUSSION
This study has reemphasized the fact that intra-articular injection of PRP causes subjective improvements in the OA patients.
The PRP exerts multiple biological actions, including modulatory effects on inflammation and angiogenesis, which may translate clinically to pain relief. 14 The fact that PRP can cause relief for almost a year or even beyond highlights the fact that the growth factors released from the platelets prevent OA progression and causes intra-articular changes. Whether PRP causes healing of hyaline articular cartilage is a matter of debate. In isolated chondral lesions, healing has been seen as described in some studies. 15, 16 But till now, we have not achieved any significant evidence of healing of articular cartilage in OA. Hassan et al 17 evaluated the osteoarthritic knees before and after the PRP injections and have found a significant decrease in the number of patients having increased Doppler activity after 6 PRP injections. Also, there was a highly significant decrease in the number of patients having synovial hypertrophy. Sampson et al, 9 in a pilot study on 12 patients, tried to quantify the intra-articular changes in terms of ultrasonic assessment of femoral condyle cartilage thickness, a method previously demonstrated as reproducible. With the knee in flexion, the cartilage thickness was measured at the lateral condyle, medial condyle, and intercondylar notch. Measurements were taken at the preinjection and 6-month follow-up visits. Although there was some thickening in the lateral and central locations, none of the post minus pre changes were statistically significant. In a recent study, Halpern et al 8 showed that qualitative Magnetic resonance imaging (MRI) demonstrated no change per compartment in at least 73% of cases at 1 year. We feel that a more objective evaluation in terms of cartilage thickness by quantitative MRI in a long-term study needs to be done to address the issue. In our study, we have tried to see the effect of a single-shot injection up to 1 year. Various studies, 9, 18, 19 which have compared PRP and HA, have resorted to three injections at monthly intervals, the regimen commonly followed for HA. Some of the published literature has resorted to monthly injections twice. 20 Few papers describe the use of weekly injections thrice. 21, 22 No consensus has been drawn till date about the frequency and dosing intervals of PRP injections. Few recent studies have highlighted better pain relief with multiple injections. 23 Proper randomized control trials comparing the different dosing patterns are required. In this study, we have used PRP with a count between 400 and 600% from the baseline, which in all the cases was confirmed hematologically. The platelet quality influences effectiveness, including platelet content, leukocytes, and growth factor concentration, because preparations of PRP have no selection criterion. The platelet count in PRP may vary from two-to several-fold, depending on the donor's physical condition, age, or gender, which leads to unstable and nonrepeatable PRP treatment. 10 So, the results may vary from one preparation to the other. Proper standardization should be done to compare various studies and formulate recommendations. The study was done on North Indian patients, where due to the traditional and religious concerns, squatting and sitting cross-legged is a part of daily lifestyle, both of which favor OA of knee. Many patients, especially females, do present to us early (KL grades 1-3) with pain in single or both knee joints. So, we have got a good disease burden which can be subjected to PRP injection.
In this study, the most consistent effect was pain relief, followed by physical function. Improvement in stiffness was seen to a somewhat lesser extent, though statistically significant. Based on laboratory studies, PRP is said to have numerous proteins which can have an analgesic effect. Other modalities of management of OA like NSAIDs cause only short-term pain relief. But the analgesia caused by PRP is prolonged and sustained, at least for 6 months. The analgesic effect seems to wane off over the next few months as seen in numerous other studies as well. Whether this effect is due to only biochemical alterations within the joint or structural changes as well needs to be evaluated. Above all, among the plethora of growth factors present in PRP, not all the molecules are responsible for the desired effect. Some of the growth factors present in PRP, such as TGF-beta and bFGF have negative effects on the OA joint which differ from the effects in more normal joints. 10 Metcalf et al 24 also feel that although the basic scientific rationale surrounding PRP products is compelling, the clinical application has outpaced the research. Probably, more new research studies in the field of basic sciences will help us find the answer. In our study, we found age to be an important factor determining the clinical outcome (clinically significant, but not statistically). As OA is an age-related degenerative process, it may happen that PRP is more beneficial at incipient stages as compared with the later, when the disease has already progressed. It can also happen that other factors like physical strength of the muscles, which gradually wanes with age, may be a confounding factor. This observation of ours goes well with other studies.
This method appears to be quite safe in view of the fact that it is an autologous preparation, and hence chances of any immunological or allergic reactions are theoretically nil. We have experienced the same in our study wherein the most significant complication that we encountered was injection site pain and transient fullness of the joint. The same has been noted by Sánchez et al 25 and other studies. 26 However, the risks associated with any intraarticular injections in the form of infection, bleeding, bruising, peripheral nerve injury, allergy to local anesthetics, and temporary exacerbation of stiffness and soreness cannot be ruled out. Proper care like sterile precautions, evaluation for the presence of coagulation abnormalities and hypersensitivity to local anesthetics (if used, which was not used in our study) must be done. Nevertheless, there were some limitations of our study. Firstly, we had no control group. Secondly, we did not compare the effect of single vs multiple injections of PRP at some fixed intervals. Thirdly, no form of objective assessment of intra-articular changes, either radiological or biochemical, was done to have a clinicopathological correlation.
CONCLUSION
Based on our study, we can say that intra-articular injection of autologous PRP is a safe, cheap, easy to prepare and use, and has a therapeutic role in early knee OA. But, several issues, such as standardization of PRP preparation, creation of a standard protocol, and evidence in favor of hyaline articular cartilage regeneration, if any, by quantitative MRI or some other objective method still remain to be looked into.
